unstable nature [3, 4] . Free radicals and other reactive oxygen species leads to oxidative 24 stress and have long been known to be mutagenic; these agents have more recently 25 emerged as mediators of the other phenotypic and genotypic changes that lead from 26 mutation to neoplasia [5, 6] . Furthermore, a number of factors play a role in contributing to 27 soil toxicity and one of them is the pH of the soil which plays a role in increasing the toxicity 28 of soil by increasing metal adsorption thus reducing bioavailability of fauna and flora [7] . 29
Oxidative stress however, is the imbalance between the production of free radicals and 30 antioxidant defence systems, either because of a defence deficit or an increase in the 31 production of oxygen reactive species [8] . This stress results in changes in the structure-32 function relationship in some organs, systems, or specialised cell groups [9, 10] . Although, 33 under normal conditions free radicals and other reactive oxygen species are essential for life, 34 because they are involved in cell signaling and are used by phagocytes for their bactericidal 35 action. Cells are protected against the toxic effects of high concentrations of ROS by a 36 balanced level of endogenous enzymatic and non-enzymatic antioxidants. The antioxidant 37 system comprises several enzymes such as superoxide dismutase (SOD), catalase (CAT), 38 and Glutathione peroxidase (GPx) [11] . Onitsha-Owerri road, Onitsha, Anambra State, Nigeria (Figure 1 and 2) . Four earthworm 77 samples were collected from each location. The control earthworm samples were collected 78 from a waste dump -free farmland in Uli, Anambra State. All the samples were preserved in 79 isolation in ice/cold water before taking them to the laboratory for analysis. Each of the 80 earthworm samples were weighed, macerated and mixed with normal saline in the 81
proportion (1 g of earthworm = 10 ml of normal saline) and poured into a sample tube and 82 refrigerated. 
Total Protein Estimation

90
The protein content for samples was estimated usin 91 gram (1 g) of the sample was weighed and homogenized with 20 ml of 0.5 M NaOH. The 92 homogenate was poured into a centrifuge tube and centrifuge at 3500 rpm for 10 minutes. 93
The supernatant was collected in a tube. To 1.0 ml of the supernatant, 4ml of 94 was added to make up to 5 ml. A standard protein solution of 0.2 mg was prepared (bovine 95 albumin serum) in the same manner. Five (5) ml of alkaline solution was added to each tube 96 and then it was mixed properly and allowed to stand at room 97
This was followed by the addition of 0.05 ml of dilute Folin 98 mixed immediately to give a blue colour. The absorbance was read at 750 nm against a 99 reagent blank using Shimadzu UV 100 samples were extrapolated from the standard BSA curve. 101
Determination of SOD Activity
102
The activity of superoxide dismutase was determined by the 103
[23]. This involves measuring the SOD i 104 at pH 10.2 and at 30 ºC. One unit of superoxide activity is defined as the amount of SOD 105 necessary, to cause 50 % inhibition of epinephrine auto 106 performed in 3.0 ml of 50 M 107 was then followed by the addition of 0.03 ml of epinephrine stock solution before taking the 108 absorbance reading at 480 nm for 3 109 the reagents) was used for background correction. 110
Determination of Catalase Activity
111
Beers and Sizer [24] method was modified and used for the CAT activity assay. A mixture of 112 2.5 ml of phosphate buffer (pH 7.0), 2 ml of H 113 made in each of the test tubes. The hydrogen peroxide (30 mM) was used as a substrate 114 and the decrease in H 2 O 2 concentration at 22 °C was followed spectroscopical ly at 240 nm 115 
Total Protein Estimation
The protein content for samples was estimated using the method of Lowry et al. [22 gram (1 g) of the sample was weighed and homogenized with 20 ml of 0.5 M NaOH. The homogenate was poured into a centrifuge tube and centrifuge at 3500 rpm for 10 minutes. The supernatant was collected in a tube. To 1.0 ml of the supernatant, 4ml of distilled water was added to make up to 5 ml. A standard protein solution of 0.2 mg was prepared (bovine albumin serum) in the same manner. Five (5) ml of alkaline solution was added to each tube and then it was mixed properly and allowed to stand at room temperature for 10 minutes. This was followed by the addition of 0.05 ml of dilute Folin-ciotteau reagent to each tube and mixed immediately to give a blue colour. The absorbance was read at 750 nm against a Shimadzu UV-160 spectrophotometer. The protein concentrations of the samples were extrapolated from the standard BSA curve.
Determination of SOD Activity
superoxide dismutase was determined by the method described by Magwere ]. This involves measuring the SOD inhibition of the auto-oxidation activity of epinephrine at pH 10.2 and at 30 ºC. One unit of superoxide activity is defined as the amount of SOD necessary, to cause 50 % inhibition of epinephrine auto-oxidation. The analysis was Na 2 CO 3 buffer to which 0.02 ml of the sample was added. This was then followed by the addition of 0.03 ml of epinephrine stock solution before taking the absorbance reading at 480 nm for 3-5 minutes. A blank devoid of the sample (but have all ) was used for background correction.
Determination of Catalase Activity
] method was modified and used for the CAT activity assay. A mixture of 2.5 ml of phosphate buffer (pH 7.0), 2 ml of H 2 O 2 solution and 0.5 ml of the samples wer made in each of the test tubes. The hydrogen peroxide (30 mM) was used as a substrate concentration at 22 °C was followed spectroscopical ly at 240 nm g the method of Lowry et al. [22] . One gram (1 g) of the sample was weighed and homogenized with 20 ml of 0.5 M NaOH. The homogenate was poured into a centrifuge tube and centrifuge at 3500 rpm for 10 minutes.
distilled water was added to make up to 5 ml. A standard protein solution of 0.2 mg was prepared (bovine albumin serum) in the same manner. Five (5) ml of alkaline solution was added to each tube temperature for 10 minutes. ciotteau reagent to each tube and mixed immediately to give a blue colour. The absorbance was read at 750 nm against a
The protein concentrations of the method described by Magwere oxidation activity of epinephrine at pH 10.2 and at 30 ºC. One unit of superoxide activity is defined as the amount of SOD oxidation. The analysis was buffer to which 0.02 ml of the sample was added. This was then followed by the addition of 0.03 ml of epinephrine stock solution before taking the 5 minutes. A blank devoid of the sample (but have all ] method was modified and used for the CAT activity assay. A mixture of solution and 0.5 ml of the samples were made in each of the test tubes. The hydrogen peroxide (30 mM) was used as a substrate concentration at 22 °C was followed spectroscopical ly at 240 nm for 1 min. The activity of the enzyme was expressed in units per mg of protein and 1 unit 116 equals the amount of an enzyme that degrades 1 mM H 2 O 2 per minute. 117
Determination of Lipid Peroxidation
118
The thiobarbituric acid-reactive substances (TBARS) were measured using the modified 119 method of Du and Bramlage [25] . An aliquot of 1.0 ml of the incubated samples were added 120 to 0.5 ml of 25 % (w/v) TCA and 0.5 ml 1% TBA in 0.3 % (w/v) NaOH. The tubes were 121 heated at 90-95 0 C in a water bath for 40 minutes and then cooled in ice water to reduce 122 turbidity. In this modified procedure, the absorbance was measured at 532 and 600 nm to 123 correct for the interference produced by TBARS sugar complexes. Measurements were 124 carried out in a Shimadzu UV-160 spectrophotometer. 125 126 127
Statistical Analysis
128
The data were expressed as mean±S.D. Statistical significance of differences among 129 treatments were determined by use of oneway analysis of variance and covariance 130 (ANOVA), followed by Tukey's pair-wise comparisons. 131
RESULTS AND DISCUSSION
132
Results
133
The result revealed that there was significantly higher concentration of protein in the control, 134 group A and group B to compare with the concentration of protein present in group C and 135 group D (Table 1) Analysis of Municipal solid wastes revealed that, some parts of the sites were found to be dormant while some were active. Dormant sites indicated low catalase and superoxide dismutase activity with corresponding low level of lipid peroxidation reaction in comparison the active site which corresponds to high catalase and superoxide dismutase activity with The result of protein concentration determination (Table 1) revealed that there was low concentration of protein in group C and D to compare with the concentration of protein that was present in the control, group A and group B. This suggests must have impacted negatively on the protein concentration increasing the oxidative stress in earthworm from group C and D thereby leading to depletion of their protein concentration. The result also reflect the low superoxide dismutase activities observed in the control sample (0.65 U/mg protein), group A (4.88±0.54 U/mg protein) and B (7.24±0.31 U/mg protein) as compared to group C (21.22±0.54 U/mg protein) and D (23.74±0.51 U/mg protein) with high SOD activities ( Table 2 ). This suggests high in the active site C and D when correlated with the fact that the damaging effects of ROS were counteracted by the anti-oxidant enzymes which remove the ROS, thereby restoring the balance and protecting the organism from the stress [7] . Similar result in catalase activities (Table 3) was seen in the control sample (0.001 U/mg protein), and the dormant sites A and B (0.013±0.00 U/mg protein and 0.003±0.00 U/mg protein respectively) compared to that of active site C and D (0.027±0.01 U/mg protein and 0.035±0.01 U/mg on activity (Table 4) in group A (3.06±0.06) and B (3.38±0.10) were relatively high when compared to the control (0.12±0.00). The highest concentration was found in group C (6.09±0.16) and D (6.73±0.18) at the active site of the solid waste dump. The resul was consistent with that reported by Oni and Hassan [7] who observed that there was Overall Comparison of SOD Activity, CAT activity and Lipid Peroxidaion Analysis of Municipal solid wastes revealed that, some parts of the sites were found to be dormant while some were active. Dormant sites indicated low catalase and superoxide comparison of the active site which corresponds to high catalase and superoxide dismutase activity with
The result of protein concentration determination (Table 1) revealed d D to compare with the concentration of protein that was present in the control, group A and group B. This suggests must have impacted negatively on the protein concentration by increasing the oxidative stress in earthworm from group C and D thereby leading to low superoxide dismutase 88±0.54 U/mg protein) and B (7.24±0.31 U/mg protein) as compared to group C (21.22±0.54 U/mg protein)
2). This suggests high e fact that the damaging oxidant enzymes which remove the ROS, . Similar result ol sample (0.001 U/mg protein), and the protein and 0.003±0.00 U/mg protein respectively) compared to that of active site C and D (0.027±0.01 U/mg protein and 0.035±0.01 U/mg on activity (Table 4) in group A (3.06±0.06) and B (3.38±0.10) were relatively high when compared to the control (0.12±0.00). The highest concentration was found in group C (6.09±0.16) and D (6.73±0.18) at the active site of the solid waste dump. aeration, drainage, enrichment of organic material leading to loss in soil fertility. The food 232 chain in the dumpsite is also affected because there could be decrease in the numbers and 233 distribution of their vertebrate predators [7] . Thus the loss of earthworms due to toxicity from
